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A Guide to the Use of
individualised Learning Techniques

Introduction
This booklet and the two other booklets that accompany it ("A guide
to the use of mass instruction techniques" and "A guide to the use
of group learning techniques") are sequels to booklet number 2 in
this series, "A guide to the selection of instructional methods ",
which it is suggested should be read before the present booklet.

In "A guide to the selection of instructional methods ", it is shown
how the selection of appropriate instructional methods should be the
second key step in any systematic approach to course or curriculum
design, following the formulation of the instructional aims and
objectives (see booklet on "Educational objectives"). It is also
shown how instructional methods can be divided into three broad
groups, namely mass instruction techniques, individualised learning
techniques and group learning techniques. In this booklet, we will take
a much more detailed look at the second of these three groups,
namely, individualised learning techniques. First, we will examine
some of the most widely used individualised learning techniques,
identifying their main characteristics and discussing their respective
strengths and weaknesses. Then we will take a look at some of the
contexts in which individualised learning can be used, discussing its
role in conventional 'taught' courses, in personalised systems of
instruction such as Keller plan, ,n flexible- and open-learning
systems, in distance-learning systems and in equalisation and
remedial work.

The main individualised learning techniques
In this section, we will discuss five of the most common methods that
are used in individualised learning situations, namely directed study of
material In textbooks, study of specially-prepared hand-out notes or
programmed texts, self-instruction via audiovisual media, computer-
based learning and Individual practical, studio or project work. Within
each of these categories, it is, of r .-urse, possible to adopt a wide
range of approaches and tactics, but, as we will see, it is also
possible to make a number of generalisations, and it is on these that
we will concentrate.
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Directed study of material in textbooks
Conventional text books can often be used in self-instructional
situations, althwgh, by themselves, they may not necessarily be
suitable for enabling mastery of desired material to be achieved. This
is because most textbooks are designed simply to present
information, not to provide the users with a systematic learning
programme. Also, it is very rare to find a single textbook that covers
all the material in a course or module in the manner that the person
responsible for teaching that course or module requires. The
effectiveness of textbooks as vehicles for self-instruction can,
however, generally be greatly increased by the use of a suitable
study guide which structures the learning process for the students by
directing them to suitable chapters (or sections thereof) in

appropriate books in a systematic and cumulative way, provides
supplementary notes and assignments, etc.

Some strengths of directed study of textbook material

isi) In the case of certain core subject areas, the course material
may well be adequately covered in norial textbooks, end, if
so, such books represent one of the cheapest and most con-
venient forms of self-instructional materials. Provided ittat
suitable texts are available and the work is carefully struc-
tured, directed study of such textbooks can be a highly effin-
tive way of teaching basic facts, principles, applications,
etc., i.e. of achieving objectives mainly of the lower cognitive
type.

(ii) D;, acted study of this type has the great advantage of snow-
ing each learner to work at his or her natural pace. Research
has shown that learners differ considerably in the rate at
which they can assimilate new material effectively, so any
method that allows self-pacing to take place is almost invari-
ably more effective than a method (like the lecture) in which
they all have to work at the pace directed by the instructor.

(iii) Another great advantage of the method is that it requires no
specialised hardware or other facilities, and no specialised
courseware other than standard textbooks. The latter can
either be purchased by the students or made available
through a suitable library.

(iv) A further advantage of the method is that study can be car-
ried out at any time suitable to the learner, and (provided
that the textbooks involved are not restricted to 'reference
only' use within a library) at any convenient place.
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Some weaknesses of the method

0) One possible disadvantage of the method is that it requires
extremely careful planning and structuring on the part of the
supervising teacher if it is to be fully effective; this, obvi-
ously, requires both skill and time.

(ii, Also, the method is totally dependant on suitable texts being
Eweilable. In some cases, it may be possible to insist that all
students purchase their own copies of the book or books in-
volved, but, in many cases, this will not be a realistic option.
In such cases, it will be nece3sary to ensure that the books
are available in the library in sufficient numbers to enable all
the students in the class to have suitable access. Ideally, this
should be done by purchasing multiple copies and making
them available for borrowing, but, if this is not possible, the
books should be made available on a 'reference only' basis,
for use in the actual library.

(iii) The method is not really suitable for achieving many higher
cognitive and non-cognitive objectives.

(iv) Unless a deliberate attempt is made to build in participative
student activities through the study guide, study of material
in textbooks can be a very passive form of study, with little or
no interaction taking place between the learner and the learn-
ing materials; this can lead to boredom and lack of motiva-
tion on the part of the students.

Study of specially- prepared hand-out notes
or programmed texts
One of the drawbacks of using textbooks in self-instructit_ r :1
situations is that they may well be inappropriate either in terms of
their level or in terms of their treatment of the subject matter, thus
making it unlikely that they wiN match the objectives of the course
and meet the requirements of the students. Use of carefully-pre-
pared and structured hand-out notes produced by the teaching staff
offer one means of getting round this difficulty, although the problem
of low student interaction with the material may still be present unless
deliberate steps are taken to counteract it.

One way of increasing student interaction with textual materials of
this type is to produce the notes in the form of a programmed text.
This involves structuring the material in a series of comparatively
small, easily-digestible steps (or frames) and interspersing those
that merely present information (teaching frames) with others that
require active participation on the part of the learner (e.g. practice
frames, which provide practice in the material just presented, or test
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frames, which determine whether the learner has mastered the
material).

There are two basic ways in which such programmed learning
materials can be structured, namely, in the form of a linear
programme and in the form of a branching programme. Linear
programmes were first developed in the mid-1950's, and were based
on the stimulus-response model of learning that had been developed
by the behavioural psychologist, B F Skinner. In such a programme
there is only one possible path through the material, leading directly
from the starting point (the learner's pre--knowledge) to the end
point (the instructional goal established for the programme) by a
linear sequence of frames, as shnwn in figure 1.

Starting linear sequence of frames End PointPoint 4,--0-11..--0--0. -* -- -* e-a.-- -*-÷ (instructional
(pre-knowledge) goal)

Figure 1: the basic structure of a linear programme

Branching programmes, which werg fi .t used in the early 1960's
differ from linear programs es in th- . hsy allow the learner to
progress through the sequence of fral:,:-:. '1 a number of different
ways, with the exact path depending on .: -r her performance.
Some of the basic structural features that can be trir.:orporated in
such a branching programme are shown in figure 2.

a gate

Starting frame

Point 4 6---
(pre-knowledge) ---

a rsimple branch
a remedial

frame

a remedial
loop

a forward branch
or skip branch

(washahead)
End Point

4.---0--0..li nstr uct io na I
goal)

a backward branch
(washback)

Figure 2: some of the elements that can be built Into a branching programme

Basic guidance on how to write self - instructional programmed texts
is given in a separate booklet ("Writir.; programmed learning
materials"); more detailed guidance can be found in the booklet by
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Megarry that is listed in the "Further Reading" section at the end of
this booklet.

Some strengths of specially-prepared notes and programmed texts
(i) As a learning method, study of specially-prepared handout

notes and programmed texts has all the basic ,educational
advantages of directed study of material in textbooks, and, if
the material is well designed, can be an extremely effective
method of achieving a wide range of (mainly) lower-cognitive
objectives.

(ii) If the material incorporates a high degree of learner partici-
pation, this added dimension can make the method even
more effective.

Some weaknesses of the method

(i) The main disadvantage of the method is that the task of pro-
ducing effective materials is inevitably extremely time -
consuming, and elso requires a great deal of skill on the part
of the writer. This is doubly true in the case of fields (such as
er..1tronics and computer science) that are in a more-or-
less continuous state of change, since writers of in-
dividualised learning materials in such fields are faced with
'he on-going problem of keeping their material up to date;
ir ieed they can be faced with a never-ending task rather
min to pain 'ng the Forth Bridget

(ii) Another major limitation of the method is that, like directed
study of textbook material, it is not really suitable for achiev-
ing a wide range of higher cognitive and non-cognitive objec-
tives.

(iii) A third disadvantage of the method is that it can become
extremely boring to students if it is over-used, e.g. if it is the
only method employed to cover a large section of a syllabus.
Because of this, many modern programmed learning se-
quences that are based primarily on textual materials incor-
porate some audiovisual or computer-based learning materi-
als as well in order to help maintain student interest and moti-
vation.

Self-instruction via audiovisual media

Although print-based self-instructional material still has an important
place 'n most individualised learning systems, many selr- instructional
learning packages now utilize a whole range of audio and visual
media to increase their impa,ct and effectiveness. Such packages
may include audiotapes, videotapes, filmstrips, loop films, slide



sequences, large transparencies, models, practical kits, tools and
instruments as well as conventional printed material, the particular
'media mix' being carefully chosen with the objectives of the topic
being covered in mind. For example, in a number of individualised
learning packages that have been developed at Glasgow University to
teach three-dimensional structures and relationships, print material,
audiotapes and slides have been used in conjunction with
custom-built three dimensional models and construction kits; using
the latter, students can build and examine th3ir own models as
directed by the programme. The precise choice of media is
therefore very dependent on the objectives that the package is
designed to achieve, the full range that is available being described
in another bookie/ in this series ("A review of the different types of
instructional materials available to teachers and lecturers").

Some strengths of self-Instruction via audiovisual materials

(I) B3cause of the wide range of media available, audiovisual
self-instructional materials can be used to achieve a wide
range of educational objectives, and although these again
tend to fall mainly in the lower cognitive range, it is also pos-
sible to use them to achieve other types of objectives. By
associating manipulative tasks with such materials, for exam-
ple, they can be used to develop certain types of
psychomotor skills, and they can also be highly effective in
achieving certain types of affective objectives (e.g. in pro-
ducing desirable attitude changes).

(ii) Like the tiler types of self-instructional materials described
in this booklet, they also have the great advantage of allow-
ing the learner to work at his or her own pace.

(iii) In some cases (e.g. language laboratories, or the tape-
model systems developed at Glasgow University), they allow
a high element of learner participation to be built into the
learning process another important educational 'plus'.

(iv) Use of appropriate media enables things like sound, move-
ment and realism to be introduced into a presentation, thus
increasing student interest and motivation.

(v) Use of well-designed mediated presentations can save in-
structors from having to carry out a great deal of time-
consuming, repetitive work - e.g. in teaching all the mem-
bers of a class individually how to use a particular type of
machine, instrument or tool or how to carry out a particular
process.
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Some weaknesses of the audiovisual approach

(i) The main weakness of the approach is that suitable ready-
made courseware is seldom available, so that the instructor
has to produce his-her own. This is invariably time-
consuming, often expensive, and (in many cases) requires
specialist skills that the average teacher or lecturer simply
does not possess. In some cases, it may be possible to learn
the required skills by undergoing suitable staff development
(e.g. learning basic video production skills), but in other
cases it may be necessary to rely on specialist support staff.

(ii) Although mediated self-instruction can be used to achieve a
somewhat wider range of objectives than self-instruction
based purely on the study of textual materials, there are still
a wide range of higher-cognitive and non-cognitive objec-
tives for which the technique is inappropriate.

(iii) By its very nature, mediated self-instruction relies totally on
the availability of suitable hardware. In many cases, provision
of sufficient hardware to enable extensive use of the method
to take place may simply not be possible because of its cost,
or due to lack of space for the provision of suitable study
stations (carrels) .

Computer-based learning
It has been claimed that the development of the modern digital
computer and Its use in the various forms of computer-based
learning constitutes the most important development in educational
technology since the invention of the moveable-type printing press
back in the 15th Century. Whether or not this is the case, there can
be no doubt that the computer has the potential to make a
tremendous impact on educational practice, particularly in the field
of self-instruction. The various uses of the computer in education are
examined in detas; in a separate booklet ("How computers can be
used in education"), so we will limit ourselves here to a brief general
discussion of the strengths and weaknesses of computer-based
learning.

Some strengths of computer-based learning

(i) Whether it is employed in the 'substitute-tutor' mode or in
the 'simulated laboratory' mode (see "How computers can
be used in education" for details of these), use of the com-
puter as a delivery system for self-instructional materials en-
ables an extremely wide range of educational objectives to
be achieved, although (as with other types of self-instruc-
tional system) these tend to fall mainly in the lower cognitive
area.
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(ii) Use of a computer as a delivery system again enables each
learner to work at his/her own natural pace.

(iii) Possibly the greatest strength of the computer as a delivery
system is that it enables an extremely high degree of learner
participation to be built ir.zo the instructional process, and
also enables the system to adapt to the needs of the individ-
ual learner in a way that is simply not possible with other de-
livery systems.

(iv) Use of the computer can provide (through computer simula-
tions) a wide range of otherwise inaccessible learning experi-
ences. It can, for example, enable learners to carry out
simulated experiments in fields like human genetics, macro-
economics and sociology where actual experiements are im-
possible for ethical, economic or practical reasons.

(v) A further advantage of using a computer as a delivery sys-
tem for self-instructional materials is that it allows on-going
assessment and monitoring to take place automatically if this
is thought appropriate. This can be extremely useful, espe-
cially if the learner is working in isolation (e.g. on a distance
learning course).

Some weaknesses of computer-based learning

(I) Computer-based :earning has the same basic weaknesses
as mediated soli- instruction in terms of general lack of avail-
ability of suitable reedy -made courseware, total dependence
on the availability of appropriate hardware and the fact that it
is not suitable for use in achieving a wide range of higher-
cognitive and non-cognitive objectives.

(ii) A further weakness specific to computer-based learning is
that it requires computer literacy and (in many cases) a de-
gree of programming skill on the part of the person designing
the materials. With the development of user-friendly author-
ing systems of ever-increasing sophistication, however, it is
now becoming very much easier for non-programmers to
write CBL materials than was the case in the past, when abil-
ity to write programs in a language such as BASIC or FOR-
TRAN was an absolute necessity for such work.

Individual practical, studio or project work
Work of this type certainly constitutes an important individualised
learning technique, and has therefore been included in this booklet
for completeness. Apart from the added advantage of allowing
learners to work st their own pace, however, such work has the
same basic characteristics, strengths and weaknesses as the mass

811



practical and studio work that is discussed in "A guide to the use of
m'ss instruction techniques", and the interested reader is therefore
ruerred to this other booklet.

The different contexts in which
individualised learning can be used
As is shown in "A guide to the selection of instructional methods",
individualised learning (in the form of correspondence courses and
similar systems) has been around for a very long time, but has only
been part of "mainstream' educational methodology since Skinner's
work on behavioural psychology triggered off the programmed
learning movement that so dominated progressive educational
thinking during the 1960's. Since then, individualised learning has
been used in a wide variety of contexts, some of the more important
of which will now be examined

Use of individualised learnInii
in a conventional 'taught' course or module
Despite the move towards student-centred learning that has taken
place during the last 25 years or so, the great majority of the courses
in Britain's colleges and universities are still run on traditional lines,
with most of the formal teaching consisting of systematic
programmes of lectures. backed up with appropriate tutorials,
seminars and practical work and little or no use being made of
individualised learning. There are, however, occasions when an
element of individualised learning can usefully be incorporated into
such a conventional course or module, and the good lecturer should
always be on the lookout for places where its use could possibly lead
to more effective learning on the part of the students or more
efficient use of his or her own time.

One obvious way in which a lecturer can often echiE e both of these
objectives is replacement of some of the lectures in a course by
self-study by the students of some of the material that would have
been covered in these lectures. In most courses, there is a large
body of largely factual material that can often be taught just as
effectively by self-study as by expository teaching, and, by using
such individualised study methods, the lecturer concerned can not
only reduce his or her class contact time but also make it easier for
most of the students to master the material. It is also one way in
which greater student autonomy and responsibility for learning can
be developed. After all, most post-college learning is self - learning!

Another way in which an element of self-instruction can often be built
;nto a conventional taught course is as a component of laboratory or
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stidio work. It is, for example, often possible to provide individual
instruction to students on how to operate a particular item of
equipment, how 're carry out a particular manipulative process, etc
by producing a suitable self-instructional programmed based on
(say) a video presentation or a tape-slide programme. Appropriate
use of such materials can sometimes save greatly on staff time.

Use of Incr,!duallsed learning
in a personalleed *Warn of instruction such as Keller Plan
In some cases, it may be advantageous to organise an entire section
or module of a course in the form of a personalised system of
instruction (or PSI) or some sort. St ch an approach is particularly
cost effective in cases where only a few students are undertaking the
section or module in question (e.g. r4s an optional module within an
honours degree), since it can th in significantly reduce the class
contact time of the member(s) of staff responsible for teaching the
material. For the benefit of those who have little or no experience of
operating this type of student-centred learning system, we will now
take a detailed look at one of the most popular personalised systems
of instruction - Keller Plan. This was developed by r-i'ofessor F S
Keller of Columbia University in the le .e 1960's, and is a good
example of the way in which student centred learning can be used
within the context of an otherwise conventional institution-centred
course.

In the Keller Plan, the course material to be covered is divided into a
number of units, each with specified learning objectives, and the
students receive a detailed study guide which suggests a number of
possible means of achieving these objectives. Armor with this
information, students work largely on their , in, using a range of
appropriate self-instructione materials. The study guide leads
students through set textbooks, and conteiri.) supplementary notes,
worked exercises, assignments etc. Some units nay also
incorporate learning aids such as tape-slide programmes, loop films,
models, CBL materials, and other structured learning materials
specially prepared for use in the course. Typically, each unit
represents roughly one week's work for an 'average' student, but,
as students work at their own pace, this 'a variable. The student is
free to discuss problems associated with the unit with his or ha, tutor
at any time. For this reason, tutors have to be available on a fairly
regular basis. Tutors are normally members of the teaching staff, but
may, in certain circumstances, be student:- w.lo have previously
completed the unit successfully. Thus, the pob. lility of peer teaching
can be incorporated into a Keller Plan approach.

13
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When a student feels that he has mastered a given unit, i.e. feels he
has achieved all the objectives set, he presents himself for a test
(which may be oral or written) and this test must be passed at a
predetermined level before going on to the next unit. In most Keller
Ian courses, a high degree of mastery is required, and pass marks
on tests may be of the order of 80-90%. There is, however, no
penalty for failing, and students may attempt tests on a given unit as
many times as is necessary. After each test, the student and tutor
discuss any problems which may have arisen during work on the unit
or during the term itself.

In Keller Plan, lectures (although not a main element of the teaching)
are sometimes used to provide an overview of the course material or
to illuminate certain aspects of the topics studied. Laboratory work (if
required) is normally carried out under the direct supervision of a
laboratory assistant.

The basic Keller Plan approach has been modified and adapted to
meet a wide variety of needs. Peer teaching is not always used, tests
may be included on groups of units, a high level of mastery is not
always required, and the final grades can be decided using different
method'. Whatever the variations, however, the essential elements
of Keller Plan are individualised learning, independent study and
self -(I.e. student-) pacing. Although Keller Plan has been used with a
wide range of subjects, the most common applications to date have
been with medical and science subjects, usually at college or
university level.

Use of individualised learning
in a flexible-learning or open-learning system
Another area in which :ndividualised learning can play a major role is
in courses that are organised on a flexible-learning or open-learning
basis. Here, a host institution makes a course available to members
of the local community on a highly flexible basis, students being able
to attend the college at times that suit themelves rather than the
college, and carrying out most of their work using individualised
learning materials of various types - often made available via a
resources centre or learning-by-appointment scheme of some sort.
The students on such a course are normally also provided with
tutorial support and access to specialised facilities (such as library,
computer and laboratory facilities) by making appropriate arrange-
ments with the college staff concerned. With the current move
towards regarding education as an on-going activity that continues
throughout a person's life rather than a once-off package provided
before he or she enters employment, such courses seem certain to
become more and more common during the next decade.



Use of individualised learning in distance learning systems
Another type of system in which individualised learning invariably
plays a major role is distance learning. This differs from a
conventional in-college course or open-learning course in that most
of the learning takes place away from the nost institution. The latt3r
prov'Jes the students with individualised learning materials that cover
the bulk of the basic content, either by sending them through the
post or by making use of radio or television broadcasts or (in recent
years) cable television distribution systems. The host institution also
generally provides tutorial help and support, either by correspon-
dence or telephono or through local tutors. Probably the best known
example of a distance learning system of this type is the Open
University. Like flexible-learning and open-learning courses,
distance learning courses seem certain to become more and more
common as the perceived role of education in society changes.

Use of individualised learning packages
for equalisation and remedial purposes
Quite apart from their use in teaching the mainline curricular content
of courses of various types, individualised learning materials can play
a major role in the pre-entry work and remedial work that is often
required in respect of such courses. By pre-entry work, we mean
providing students who lack some of the skills or knowledge needed
to enable them to embark on a particular course, module, etc with
supplementary instruction designed to help them acquire such skills
or knowledge. By remedial work , we mean providing students who
have failed to master some of the material in a course with
personalised supplementary instruction designed to help them to do
so. In both cases, the most effective way of providing students with
the necessary supplementary instruction may well be via the use of
individualised learning packers specially designed for the purpose,
especially as the use of such packages also allows the students to
work at their own pace and in their own time and makes it
unnecessary for extra classes to be fitted into what may already be a
full curriculum. Indeed, with the current moves towards more flexible
entry standards in respect of further and higher education courses,
its use in providing equalisation and remedial instruction of this type
may well turn out to be one of the most important uses of
individualised learning.

Further Reading
1. A Handbook of Educational Technology, by F Perc;val and H I

Ellington: Kogan Page, London; 1984. (This introductory text
on the principles and practice of educational technology
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deals with the topics of student-centred learning and in-
dividualised learning in some detail; it also contains a com-
prehensive bibliography that lists a wide range of useful
books and articles on the two topics).

2. Individualised Learning (Aspects of Educational Technology
X), edited by J Clarke and J Needham; Kogan Page, London;
1976. (The proceedings of the 1976 ETIC Conference, whose
theme was individualised learning; a rich collection of papers
on virtually all aspects of the subject.)

3. Teaching through Self-instruction, by D Rowntree; Kogan
Page, London; 1986. (An extremely useful basic text on the
field written for the practising teacher; highly recom-
mended )

4. Developing Student Autonomy in Learning, edited by D Baird;
Kogan Page, London; 1981. (An extremely influential book
containing articles and issues, case studies and reflections
related to a range of approaches to independent learning;
also highly recommended.)

5. How to Develop Self-Instructional Teaching - A Self-instruc-
tional Guide to the Writing of Selt-instructional Materials, ed-
ited by D Rowntree and B Conners: The Open University, Mil-
ton Keynes; 1980. (Self-explanatoryl)

6. Programmed Learning: Writing a P-)gramme, by J Megarry;
Jordanhill College of Education, Glasgow; 1978. (An inexpen-
sive booklet that provides the beginner with a sound introduc-
tion to the design of programmed materials.)
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